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FROM THE EDITOR’S DESK

With pleasure and pride we bring out another issue, Volume 4 of IMPACT,
the Journal of the Research Committee, Shri Shikshayatan College.
IMPACT features articles written by our students, each one based on the
best Students’ Research Project chosen by the Departmental Head. This
year too IMPACT has covered a wide array of topics. The student
researchers from the Department of Bengali have done commendable
research on the works of noted poet Sankha Ghosh with a focus on the
tumultuous 1970s. Students from the Department of Economics have
provided an interesting and in-depth study of the Informal Sector in india.
Students of the Department of English have used feminist criticism to
critique the patriarchal subjugation of strong women with a special
reference to witch hunts. Student researchers of the Department of
Geography have provided a commendable collaborative research project
on air-pollution in Kolkata. Students of the Department of Mathematics
have done a fascinating study of various applications of the graph theory.
The students of the Department of Political Science have added a new
dimension by providing a humanitarian touch because they have based
their project on a visit to the Little Sisters of the Poor. The Students of the
Department of Zoology have brought our attention to the hazards of rapid
urbanization and pollution imposed on birds.

We hope we have maintained integrity in the publication of this research
journal. Thank you. -

Editorial Board
July, 2018
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IN INDIA
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workers according to gender-wise, sector-wise, area-wise disparities and also in tarms of inter-state
variations.

The paper is descriptive and based on secondary data. Analysis of secondary data available on the
literature, is done through statistical tabulation, Line diagram and vertical Bar chart.

THE INFORMAL SECTOR IN INDIA ;-

In the Economic Survey of 2015-16, the Government of India stated a major issue related to the
labour market - “The challenge of creating good jobs in India could be seen as the challenge of
creating more formal sector jobs, which also guarantees the workers' long-term protection”. According
to the 68" round of National Sample Survey Organisation data, the informal sector empiloys only
about 10 percent of the nation’s total workforce. Merely, 48 million of India’s 472 million economically
active people were working in the formal sector in the financial year 2011-12. The share of the
formal-sector jobs in India had increased since the last seven years. But in absolute numbers,
however, the growth of the informal sector still exceeded the growth of the formal one.

India is currently experiencing demaographic dividend as more than 50 percent of the population is in
the working age-group, which can make India the skill capital of the world. It is estimated that by
2020, the average Indian worker will be 29 years of age, compared to the average age of 37 years in
China and United States, 45 years in Europe and 48 years in Japan. But utilizing this youth bulge
constitutes a major challenge in India, particularly when there is excess supply of labour in the
informal sector.

RURAL-URBAN AND GENDER-WISE DISTRIBUTION OF INFORMAL EMPLOYMENT IN INDIA :
India is an emerging economy, as the total number of workers including formal and informal both,
increased from 396.76 million in 1999-2000 to 457.46 million in 2004-05. Out of these, majority of
the workers were observed to be engaged in the informal sector. Male employment (in million persons)
in the informal sector were much greater than that of females, both in the rurai and urban areas of
India during 1999-2000 and 2004-05. However, the number of females employed in the informal
sector in India is comparatively higher in the rural areas than that in the urban areas (Table 1).

TABLE 1 : GENDER-WISE AND AREA-WISE EMPLOYMENT OF INFORMAL AND FORMAL
SECTOR WORKERS BETWEEN 1999-2000 & 2004-05 (IN MILLIONS)

AREA sex | INFORMAL SECTOR [ FORMAL SECTOR TOTAL
1999-00 | 2004-05 | 1999-00 | 2004.056 | 1999-00 | 2004-05
MALE 17850 | 197.87 | 18.24 2117 | 196.74 | 219.04
RURAL | FEMALE | 98.63 | 117.21 5.39 6.82 104.02 | 124.03
TOTAL | 277.13 | 315.08 | 23.63 27.99 | 300.75 | 343.07

MALE 51.62 61.94 25.42 28.46 77.05 90.4

URBAN | FEMALE | 13.89 17.88 5.07 6.12 18.96 24.0
TOTAL | 65.51 79.82 30.50 34.58 96.01 114.4
MALE | 23012 | 250.81 | 4366 | 4963 | 273.78 | 309.44
TOTAL | FEMALE | 11251 | 135.09 | 10.46 12.94 | 122.98 | 148.03
TOTAL | 34264 | 394.9 5412 | 62.57 | 396.76 | 457.46

Source ; Naik K. Ajaya, 2009 (http://www.iariw.org)

*11e
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Total

58.50

11.73

6.41

23.39

100.00

2014-12 Organized Sector Unorganized Sector Total
Formal | Informal | Formal | Informal

Agriculture 0.06 0.16 0.00 49.69 48.90

Manufacturing 1.48 2.79 0.06 8.28 12.60

Non-manufacturing 0.69 3.77 0.01 7.18 11.65

Services 562 2.72 0.22 18.29 26.84

Total 7.84 9.43 0.29 82.43 100.00

Source : Srija A. & Shirke V. Shrinivas (2014)

The agricultural sector is the main source of employment for the informal workers in India
{Table 3). Nearly 97 percent of the employment in the Indian agriculture sector is informal in nature.
However, the total employment in the agricultural sector has decreased from 5§8.50 percent (in 2004-
05) to 48,90 percent (in 2011-12), which implies that over time the informal workers are migrating
from the rural areas and moving into the urban cities for better job opportunities. These informal
workers get absorbed especially in the non-manufacturing sector in India which comprises of the
construction sector as well, and hence we can see that the total labour employment in India, particularty
in this sector has risen considerably from 6.41 percent (in 2004-05) to 11.65 percent (in 2011-12). It
is the non-manufacturing sector in India, where informal employment has increased considerably
both in the organized and unorganized sectors from 2004-05 to 2014-12. In case of the Indian
manufacturing sector, itis only the organized sector where both formal and informai labour employment
has increased overtime. In the services sector, there is an increase in employment, across both the
organized and unorganized sectors, as well as in the formal and informal sectors in India, although
the share of informal employment is relatively higher only within the Indian unorganized sector.

TABLE 4 : SECTOR-WISE EMPLOYMENT IN THE INFORMAL SECTOR FOR
THE FISCAL YEAR (2011-12)

SECTROS INFORMAL SECTOR EMPLOYMENT
{in Percentages)

iT 0.4
Telecom 0.5
Public Utilities 0.7
Financial Services 1.2
Mining 1.4
Real Estate 1.5
Education 38
Professional Services 4.4
Hospitality 7.2
Agri, Forestry 9.4
Other Services 12.1
Transport 15.8
Trade 42.2
Construction 355
Manufacturing 44.3

Source : The Indian Employment Report by IMA, NSSO
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MPLOYMENT IN THE FIGURE 2 : LINE DIAGRAM REPRESENTING PERCENTAGE SHARE OF INFORMAL
WORKFORCE IN MANUFACTURING IN INDIA (2011-12)

N
o Percentage Share of Informal Workforce In Manufacturing In Different
5 Indlan States (2011-12)
E 120
§ 100
nal Sector g /' \/\
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and 0.5 percent shares | source : Srija A, & Shirke V. Shrinivas (2014)

{ r empl . .
gausr:cic;. Thep;rm?nng: 13 Indian States have been selected that accounted for almost 90 percent share in the All-india total

in India is largely due to = Manufacturing Workforce during 2011-12 (Table 5 & Figure 2). The states of Bihar, Tamil Nadu and
constantly outsourced. | Maharashtra have more than 98 percent of their respective manufacturing workforce as informal
SENT IN INDIA : labor in India, The highest percentage share of informal workforce in manufacturing was 89.18

percentin case of Maharashtra, which is quite astonishing. On the other hand, Orissa had 66 percent
RCEININDIA(2011-12) © of its total workforce working in the informal sector. It is the state with lowest percentage of total

share of Informal Workdorce in | - manufacturing workforce working in the informal sector in India. If 66 percent is the lowest percentage
ng in Different Indian States for an Indian state, then it is evident that the existing labor reforms have negligible impact on curbing

77.45 or reducing the overall growth of informal workforce in India.

91.1

74 23 TABLE 6 : STATUS OF INFORMALLY EMPLOYED WORKFORCE (IN MILLIONS)

85.51 Status 2004-05 201112

93.12

77.03 257.16 244 .97

66.05 SSiEEmpicyed (60.34 %) (56.22 %)

91.79 . 36.19 48.79

3 ca Reguiar Wage/Salaried (8.49 %) (11.19 %)

99.18

(31.16 %) 141.91
Sﬁ'g SasualWoriere 426.16 (32.57 %)
87. 7 Total Informal Workforce 426.16 435.66

Source : Srija A. & Shirke V. Shrinivas (2014)
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e o s iy i are} WITCH HUNTS AND FEMINISM : PATRIARCHAL
5 also evident that the self. SUBJUGATION OF STRONG WOMEN

orkforce in India. We can

kers in the informal sector (A Research Paper jointly presented by : Jaya Bharti, Mritticka Baidya, Nazneen Yasmin

Frerona Chakraborty, Ruchira Dhar

is ‘casual or ‘informal’ in Introduction
ajority of the population in The word “witchcraft” is derived from the Saxon wicca, some-times translated as “wise person”.
lisadvantages as it is not Wicca is derived from an Indo-European root, “weik,” that gave way to new vocabulary in several

he benefits of the various languages of the West, relating to mysticism and divinity. As an online Encyclopaedia informs us:
2asures as well as health

. Throughout the nineteenth and twentieth centuries, the figure of the European witch was
i in the Indian economy.

interpreted and reinterpreted in numerous ways, depending on the orientations of the scholars
involved. They described her as variously as an antisocial practitioner of malevolent magic; as a
‘nings in India : Increasing pro-social healer, as a midwife, and sometimes as a magician condemned by churches and
vemspS/group/public/asia/ universities.

The Witch Hunts refer to a period of approximately 300 years, between 1450 and 1750 in Europe
ng Countries”. Jawaharlaliand America, when several women were burned at the stake as witches: In Europe, the Medieval
Inquisition was led by the Church and its tribunals - and hundreds of women who had defied archetypal
‘male societal conditions - such as widows, unmarried women and women who were vocal against
r Market”, Confederati ’
: o Confoyormtiog ‘authorities - were killed. Even in England, the Pendle witch trials persecuted several women. In

‘America, trials of witches in Hartford and the Salem witch trials also caused immense hysteria.
t-report- - . . . - . . .
Dploymentireport:sample The aim of this research paper is to provide elucidation on the condition of women during witch trials

and the reasons for their subjugation. The methodology followed is a review of history and previous
literature on the history of witch trials and a general discussion of the trends of research by feminists,

to gain a clear understanding of the background of witchcraft and its link to the persecution of women
in society,

Witches, Misogyny and Patriarchy: Persecuting Women
The subservience of the female gender to the patriarchs was a common theme since earliest times.

Religion had already propagated an inherently negative perception of women through figures such
as:

® Eve, the first woman who led Adam on the path of temptation along with her and caused the
Fall of Man,

Lilith, the so called ‘first-woman’ evil demoness who rebelled against patriarchy and refused
1o lie undemeath Adam during sexual intercourse.

Delilah, the seductress who caused the downfall of the biblical hero Samson

¢ 17 ¢
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Eleanor of Aquitaine {1122-1204]) was a powerful regent who ruled France and later became
Queen Mother of England by her marriage to King Henry. Strong-willed and determined, she
often outwitted her male advisors in Court and also helped her sons rebel against the rufing
King.

Abela of Santos was a mid-14th century physician who studied .at the Salerno School of
Medicine and composed treatises on health care.

Christine De Pinza (1364-1430] was an ltalian-French author who advocated the positive
role of women in society and is seen as an early feminist by Simone de Beauvoir. By her
eriticism of other writers and works such as the Romance of the Rose, she influenced the
world of European literature.

Joan of Ar¢ (1412-1431) has become the patron saint of France but once was a common girl
who experienced visions of Saints during the Hundred Years War which persuaded her that
she was destined by God to lead the French to victory. In 1429 she convinced Charles VIt to
let her lead French forces to liberate the city of Orleans from an English siege. She was soon
after taken prisoner and turned over to the English who burned her at the stake as a witch on
the argument that her claims of direct communication with God were heretical and an act of
disobedience to the Church. Not until June 16,1456, did Pope Callixtus il declare Joan of
Arc to be innocent on the charges of heresy and witchcraft.

: i .. . The Church had perhaps been growing uncomfortable and in collusion with male regents of
Om;n‘(:t [s:ﬁ’?:t? s?}ﬁ?“s-. urope during the time, who found themselves constantly outwitted by their female counterparts, set
ISRERHER KR RIS SRa YUpon the agenda of persecuting deviant or strong women.

women. led several leading Befgré the Wi.tch Hunts, the Church prgached for' centuries that belief _in wit_chcraft was heresy
in———— nd de.nleq the existence of witches or magic. In fact, tn'QUb" the Canon Episcopi mandated that the
iy i some way orother Tha{.‘ellef u_1 wltchcraft was heresy. Yet, by 1320, partially in an effort to control female sexuality and
he Wormrien's movementan Jpaintam lh.e patriarchy, the very same Cr)urch began the persecution of witches and eventually
PR ——— me up with the Malleus Mg!eﬂcarum, which ifs a treatise on how to persecute them. Discoverie of
and treatises took questioi Vitcheraft published by Reginald Scot of Kent in 1684 was a rational treatise opposing the Malleus

Maleficarum on how the Church used the precedent of Heresy and Witchcraft to fool the public and

expressed blatant scepticism of witchcratt claims.
s3sential to delve deeper into ) ‘
nd The Salem Witch Trials As has been observed for centuries, a social phenomenon as large as the Inquisition has aroused

the curiosity of scholars even in the modern age. Many of those have particularly focused upon the
Subjugation of women and their sexuality, by the Church and its Noble patrons, to keep women from
on of Orthodox Christianity$aking a centre stage in society - which had emerged as a very real possibility with the dawn of the
ruction and disorder finds itRenaissance and the event of Reformation which shook the Christian World. Some treatises by

)gy. The dangers of feminininodern writers take a look into the dark world of the Medieval Witch Trials:
n of women was imminent. ® Wi ,
L iteheraft in Europe 1100-1700. A Documentary History, edited by Alan C. Kors and Edward

and they begun influencing Peter‘s (1972) is one of the primary sources pertaining to the witch persecution era and is a
Classic compendium by two renowned historians.
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;e as a universe created Other books on Salem trials are :

1 begun emerging from 4 pamned Women: Sinners and Witches in Puritan New England by Elizabeth Reis
2. The Witch of Blackbird Pond by Elizabeth George Speare

's and Other Essays bys  pays to the Gallows: A Novel of the Hartford Witch Panic

Medieval Inquisition as

: patriarchs were equally

omen

Feminist Perspective Regarding Witch Hunts

The modern and feminist view of witches as the victims of superstitious churchmen was further
‘consolidated by the work of gender studies researchers and Post-Modernists.
figure of King Carlos Il.

. Arenowned pioneer of the new Romantic view of witches was the French scholar Jules Michelet,
mmon sense and basic

an anti-royalist historian writing in the 19th century. Michelet was extremely vocal in his works against
the plight of women in earlier ages and considered the witch hunts as an assauit upon the rights of
‘women in the public sphere. Michelet was also often inclined to depict Witch Trials and hunts as
"otoriety were not in the!Catholic persecutions.

Fand *oppostunky”. Thy Mary Daly was a renowned philosopher and academic, and author of the treatise Gyn/Ecology:
several local women of

d itches. Accordin ‘The Metaethics of Radical Feminism. In her opinion: “the intent [of European witch hunts] was to
i gfbreak down and destroy strong women, to dis-member and kill the Goddess, the divine spark of
Ibeing in women * Her treatise is one of the foremost works on this area of research and she was

h Trials of 1692, but it isresponsible for referring to this intentional persecution of women as *Gynocide” or the genacide of
=n her prior history andwomen.

. Barbara Ehrenreich and Deirdre English went on to publish “Witches, Midwives & Nurses”as a
e-destined “boundaries feminist attempt to encourage women to emerge from their domestic spheres and enter the burgeoning
s ffield of medicine. Their work provides us with the opinion that in earlier ages, the women who
uring these trials are: experimented with herbs and alternative routes of medicine were looked down upon by society and

branded as ‘witches'.
of the foremost works on o .
srroundings of suspicion As K.T Natrella has highlighted in her work Witcheraft and Women: A Historiography of Witcheraft

\ds, neighbours againstas Gendqr History, the arena of research into witchcraft as a subject for gender studies subjec? is
§ Salem around the ﬁm&comparatwgly recept a‘nd after thg }lear 1970, two major shifts were observed in the field - the first
‘occurred with publication of Christina Larner's works bringing into forefront the issue of whether
_ ‘ |__witch hunts were conscious persecutions of women and the latter change came with the induction of
Isers in the Salem Witchreudian psychoanalytical techniques in analysing the depositions and records of witch trials, by
ilem in those inopportunérenowned academicians such as Lyndal Roper.
1 dear ones. On a large ;
The First Shift :

en who lived through thé : , .
bt. . Christina Larner's Enemies of God: The Witch Hunt in Scotiand (1981) and Witchcraft and Religion:

_ The Politics of Popular Belief (1984) were very influential and aided in establishment of the history of
the ordeal of the Slmp'@witchcraﬂ as a legitimate field of academic study. Larner compared English and Scottish witch hunts
heraftin Salem. It showdto gain a clearer picture of the plight of women and the reasons behind the specific indictment of
h-generation qescenda Wwomen as a sex-related crime. An essential premise of the research of Larner was that she believed
1g effect the trials had Ofitnat witch hunts were on a certain level subconsciously related to the gender issues but that the
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women specifically. Shg  In the incisive and accurate words of Kayla Natrella :

¢ Llewsllyn Barstow ang If the Virgin Mary is Christianity’s ideal woman, the witch is an anti-Madonna. Whereas Mary
it witch hunts were only.  posame a mother without having sex, the witch has sex, but either does not bear children, or kills
witch hunts had emerged e children that she bears. As a thorough study of Roper and her views makes clear, motherhood
own minds into believing  \yag the pinnacle of a woman's life-and succeeding in that purpose correlated with a woman's

+of the major oppositions.  giatus, then the witch, as an anti-mother would be the most contemptible of women.

hunts a .
women fu N many-c:onsequences of Witch Hunts

=it. Howeyver, this tr.]efw The witch hunts led to a severe impediment in the progress of women in society. The Medieval
jlsianduntrue. .Chr.'Stmallnquisition oceurred at a time when powerful European women rulers and royal consorts had been
codibyttheidomination °f£ernerging on the political scene and the witch hunts were successful in creating an atmosphere of
torkagR fhelr own selVe“‘isuspiclon and mistrust regarding women in society. Emergence of women in science and alchemy

‘and medicine was also relatively stunted by the witch hunts. The women themselves became unsure
it both men and womenof one another and a strong woman defying patriarchy was looked upon with suspicion by other

in accusations and trials,women, and thus decimated unity among the women community.

Vfearful of witchcraft and.  The Sajem witch trials were also a cause for the subjugation of American women in Massachuseits

1 evil intrusions of blackand the victims who escaped the trials alive were alienated by society and lost the support and

mong those who refutedcompany of their near and dear ones. It can easily be assumed that such a mass scale persecution

ials, shows how womenof deviant women was shocking to all and women became reticent about defying social norms and

+ Bridget Bishop, in ordefcurbed their desire of freedom in fear of public persecution. The judges and executioners of the trials
were exclusively male, and even though many apologized after the trials were over- the harm had
‘already been done.

thewomentendedtobs  The witch is often painted by feminists as & strong anti-patriarchal woman who dares to defy the
raft. If witch hunts werg Normative behaviour society thrust upon her, to emerge out of her shells. The trials killed thousands
burned at stake? Thesq’"f women, but the society could never eradicate witchcraft completely, as proven by the resurgence
jate the relation between ©f Neo-Pagan witchcraft societies such as the Wiccan Society.

mnen, Roper focuses hef Conclusion

ng those being executed  The studies of women persecution in witchcraft have been quite well rounded in the last century
uination of harvests andand have been comprehensive in their range and scope. This has raised investigations into the
| and older women weré figures of the male witch and if their plight corresponds that of the women indicted in witch trials.
% Craze, Roper su ggesh#-Recently. historians and scholars from various backgrounds have been researching further into the
of procreation and olde{:concept of the female witch and the male wizards, from the perspective of gender studies in witchcraft.
society and victimized ir[-.StiIl further information on witchcraft is available through the study of Wicca beliefs. Wicca celebrates
ire was clearly prevalenlthe deep appreciation of nature, harmony and peace. Wicca derives its origin from pre-Christian
1 - where the witches ara';llreland. Scottand, and Wales, and promotes healing and teaching. They continue to welcome new
results of menopause. Ii believers every day.

witchcraft and punished
vell. Targets of witchcral
le than because they ha

The witch trials stand as a remembrance of the persecution and torture women had to face even
if they deviated an inch from normative behaviour. If not for the persecution of powerful and intelligent

i:iwomen. the society perhaps might have produced eminent female personalities such as Marie Curie

$23¢




rinists and gender studieg
seen daunting and fearless
nd that society will alwayg
1 - but as descendants of
unigue paths forward ang

s and Edward Peters
uart

sfory by K. T. Natrella
ser

arner
ahadur

SEASONAL VARIATION IN SPATIAL DISTRIBUTION OF
AIR POLLUTION IN KOLKATA

(A Collaborative Research Project)
Class of 2020; Department of Geography, Shri Shikshayatan College, Kotkata
Triparna Barman, School of Oceanographic Studies, Jadavpur University

Introduction:

Air quality in most megacities has been found to be critical and Kolkata is no exception. Though

there are many types of pollutants in the air of Kolkata, this paper discusses the seasonal variation of
the most predominant pollutant, namely, Suspended Particulate Matter, the particles which are
denoted as PM,, which float in the air. PM,, mainly consists of the coarse dust particles that are added
to the ambient air from power plants, industries, vehicular emission, household combustion, waste
disposal and construction activities. With increasing number of vehicles, construction and other
development activities shooting up in the city and its fringes over the past few years, the level of this
pollutant is expected to go up. Another source of PM,, in Kolkata is the westerly winds that come in
from the west and north India carrying with them dust particles that raise pollution levels particularly
during the winter months of thermal inversion. Physicians and scientists have pointed out that PM,,

‘causes damage to human health and triggers a variety of pulmonary diseases as they can penetrate

wology)

deep into the lungs.

Literature Review:
® Astudy by Jana Spiroska, Md. Asif Rahman and Saptarshi Pal revealed Kolkata is most affected

by suspended particulate matter (SPM), as expected in a mega city, which poses a serious threat
toits citizens.

A study in the Citizen’s Report : Air Quality And Mobility In Kolkata focuses on the Vehicular
Poliution in Kolkata.

Air poliution level in Kolkata among country’s highest an article by Suman Chakraborti in The
Times of India reported : New Delhi may be reeling under severe air pollution, but Kolkata has not
only touched the country’s capital city but has also surpassed the city quite a few days in terms of
air pollution.

A joint study by the British Deputy High Commission, UKAID and Kolkata Municipal Corporation
that was released in 2016 had found that Kolkata was already the fifth highest among major
polluted cities in the country. The study also finds that around 70% of the city's 15 million
inhabitants suffer from some kind of respiratory problems caused by air pollution. The study
specially mentioned that vector borne diseases like malaria and dengue as well as respiratory
diseases will rise in the city due to the increasing pollution level. This proved to be true this year,
with more than 50 persons dying from dengue and several thousand others affected.
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ollution due to fewer residential areas and thus relatively less traffic. The open patch of greenery
") round the Victoria Memorial, Race Course and Maidan also records low concentration of particulate

" \atter even in winter.

summary of findings :
» Dependence of ambient pollutant concentration on local meteorclogy is clearly evident. They
rise to their maximum in winter and come down to their minimum in the monsoon. This has a

-g i 3 _' 8 strong impact on the seasonal human health of the city.

£ 8 2 £ 3 The level of Suspended Particulate Matter concentration in Kolkata's ambient air is high and

§ = @ g merits concern mainly due to the industrial and domestic use of coal which has high ash

= Ky 'g S content. The major construction and development activities that are carried outin the city by
% ﬁ E‘g various agencies also contribute significantly to the high level of particulate matter in the city
> 2 air.

» The increase in transport demand in Kolkata has been caused by a dramatic increase in
urban population. The result has been a large increase in the number and length of trips and
worsening traffic congestions leading to lower traffic speed and increased vehicular emission
contributing to high level of SPM in Shyambazar 5 point crossing and Behala Chowrasta.

deposition of the pollutant
st all parts of the city. Durin
¢ dispersion of the pollutant
s within the city remains we
ows 4 zones in Kolkata all ¢
o/m’. Among the Air Qualiy
ate matter followed by Hyd:
sirvicinity. Ontheotherhani > The relatively less polluted zones of the southern, central and eastern fringe of the city are

» The northern and south-western fringe of the city show the highest concentration of SPM in
both monsoon and winter months though in winter they exceed the permissible standards by
huge margins and thus fall under Hazardous zone, This is mainily because of the Cossipore
thermal power plant and a Gun and Shell factory in the north and the Budge-Budge power
plant and the industrial belt in the south-west which are the worst stationary sources of
pollutants causing great deterioration of the ambient airwhere they are located.

areas of Maidan and Rag because they are primarily residential areas with no industries and relatively less vehicular
the presence of the Kolkat congestion. The East Kolkata Wetlands has helped in reducing SPM in the ambient air of the
area.

ar, the situation is reversedConclusion :

ring Stations crossing thi  Itisundeniable that the air quality of Kolkata varies significantly between the monsoon and winter
he wind speed is lower anBeasons. The indiscriminate discharge of particulate matter from industrial, vehicular and domestic
Juring this time due to lowources have resulted in the deterioration of the air quality of Kolkata at an alarming rate. The
rticles remain suspended ipituaﬁon is likely to aggravate if immediate ameliorative measures are not taken in this respect. The
season has been prepare®@nvironmental planners need to adopt the most cost-effective approaches to control industrial,
3. Hyde Road industrial are¥ehicular and domestic emissions considering the fact that Kolkata acts as a nerve centre providing
ati located close to the oldhe lifelines that link the country together and hence should receive immediate national attention.
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(T 7= e frera 2 g ON SOME APPLICATIONS OF GRAPH THEORY
R el hIg el &

Neha Agarwal, Purvi Gupta, S.Sweta Reddy, Binita Jaiswal,
Riya Karnani, Rashmi Purty, Anisa Parveen - Mathematics Honours, 1st Year

, ; M : . : .

ST e 3 e 1 This work is summarised as follows. The first part deals with the introduction of graph theory. In
it & | e R SEME §e next section, we have given some preliminaries, definitions & theorems to be required in the
mllowing sections. Lastly we have focussed on some problems of graph theory.

Tl Tt G <6t e rr opucTION:

HW%W% ITﬂE{ So many things in the world would have never come into existence if there hadn’t been a problem
Foh TTeTor 77 fga S qzﬁfpuat needed solving. To model electrical circuits, chemical compounds, highway maps, etc. graphs
ere applied. But in order to truly know why we need to go down to the very roots of something that
ms from discrete mathematics; "graph theory”. It is no coincidence that graph theory has been

mewhat frivolous puzzle, it did arise from the physical world. Subsequent discoveries of graph
ory Kirchhoff, Guthrie and Cayley also had their roots in the physical world. Kirchhoff's investigations
ovable’ ¥ o & fiel # g electric networks led to his development of the basic concepts and theorems concerning trees in

The origins of graph theory can be traced back to Swiss Mathematician Euler and his work on
. \e Konigsberg bridges' problem (1735). Euler became the father of graph theory as well as topology
e ag] LECRN f en In 1736 he settled a famous unsolved problem of his day called the Konigsberg Bridge Problem.

! Enigsberg was a city in Germany and the river Pregel with an island in the middle, ran through it as
F%mﬁwqﬁ wn in Figure 1. The problem was to begin at any of the four land areas, walk across each bridge
T‘Drama School' &t |34 Kactly once and return to the starting point. However, all attempts to do so, including Euler's, ended

Bridges of Konigsbe
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representing each land mg,

us start with the definition of graph.
s introduction of graph they

ofinition 1: Agraph is triple (V, E, g), where

wcis Guthrie, a student \ \/is a finite non empty set, cailed the set of vertices;
that a map of the countrieg!
oloured with only four diffe ‘
way that each country by @ is a function, called an incidence function, that assigns to each other, e € E, a one-element
and adjacent countries hjjset {v, w}, where v and w are vertices.

discussed this with his brothg
lorgan. DeMorgan could g o _
n and he communicated if,‘-eﬂn,-ﬁon 2: The degree of the vertex is the number of edges incident with that vertex. The degree

thought that a proof mightig s vertex is denoted by Deg(V).

Hc; that: 2 :2(;:0 t:r;? tt: f The vertex degree is also called the local degree or valency. Once we have the degree of the
2y gav na e fg

t a meeting of the Long@nex we decide if the vertex or rate is even or odd. If the degree of a vertex is even the vertex is
sty N . \ lled an even vertex. On the other hand, if the degree of the vertex is odd, the vertex is called an

n‘-qu vertex.

E is a finite set (may be empty), called the set of edges: and

To analyze a graph, it is important to look at the degree of a vertex.

al be represented by a pla
- Group Dynamics to anothy
d by points and interpersop

1theory aided and abettedy M Vertex Degree
M 3
1 A 5
T 3
H 5
2 H T
4 L&t us start by defining simple graph.
efinition 3: A graph G is called a simple graph if G does not contain any parallel edges and any
8 5 5 6P

e introduce more basic concepts of graph theory by defining walk, path and cycle.
(¢}

Pefinition 4: Let u and v be two vertices in a graph G. A walk from u to v, in G, is an alternating
sequence of n + 1 vertices and n edges of G

with some basic backgrotk (u=v, e,v, B Yy €y VB VLBV 8L =Y

ginning with vertex u, called the initial vertex u, called the initial vertex, and ending with vertex v,
raph” was first introduceﬁsa"ed the terminal vertex, in which v, and v, , are endpoints of edge e, fori= 1,2, ., n.

1atics and Computer Scie% walk from a vertex u to a vertex v in G is also called u — v walk. If u and v are the same, thenau

between objects. They 3 v walk is called a closed walk. If y and v are different, then a u - v waik is called an open walk.
s.

47 ¢



low we shall discuss about few types of graphs:

ik v, e,, v, e, Vi €90 V)

A, Complete graph : _ ) e
Vo €, v, is open, on Mow, we already have a basic idea about simple graph. Asimple graph with n vertices in which there
hand, the walk v v €5 Y, - je between every pair of distinct vertices is called a complete graph. Thus, we use these

Var €7, V5, €, V, is Close

ots to discuss complete graph in details. Sum of the degrees is denoted by k, i.e. n(n-1).
stands for the German word KOMPLET

tion 5: A circuit that doeg
1 any repetition of vertjg
“the starting vertex ang f
al vertex is called a cyclg

Graph for Example Nate

L Cliff
ding a Hamiltonian Cycla
ng the Icosian calculys,

aternions (also inventeg

Fermat

| Laura Sophle

abo e figure, the graph has 5 vertices and 10 edges. Now each of the points A,B,C D.E is
ted to 4 other points(except itself).so, the degree of each vertex is 4.

ie.-{a_'r.eal'tife example of a complete graph for better understanding of the topic:
above example, our network can be represented as K,

—_——

le (vertices) in the network, so each person has 7-1
network. So, each person (vertex
iendship between two people(

=6 social media friendships
) has degree 6. If we consider each friendships
vertices} then the number of friendships (edges) in

h the vertex set and the edge set are finite sets is called g finite graph. For exampte,
gIs afinite graph with 4 vertices and 6 edges.

idirected graph is a
d Eulerian or unicurs
note a graph where eve

? nodes (or vertices)

edges
{or links)
e

~a

an graph,

) dfg'fﬂph is formed by the vertices connected by directed edges or aces.
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into two sets X and Y in suc )

= (U, V, E) {\displays
/, E) to denote a bipartite gra
the parts U U {\displaystylq
V} V, with E {\displaystyle f
of the graph. '

‘asquare, in three, a normal cube, and in general, to go to the next dimension, a copy
made and all corresponding vertices are connected. If we consider 1 the cube to be
the vertices and edges only, show that every n-cube has a Hamiltonian circuit.

 : Solve Instant Insanity

‘here bipartite graphs appy F
ilway optimization problem,

R

'ach train and each station a B4 G
1

Figure 1: Instant Insanity Blocks

nwrapped cubes that form the instant insanity puzzle. The letters "R", "W”, "B"

roblems:
graph is even.
gree.

ars (but not with them-selve
ands with the same numbe

dges. S 5] rs of binary digits. Assuming that each represents the last two digits in the pattern.
‘yeles of odd length. Iihe arrows leading away from the vertex are labelled either 0 or 1, the two possible values for the
xists a path from  to anofil! -‘?[iiéﬁ ca mzbe:added to the pattern, and the ends of the arrows indicate the new final two
i ) Ve every possible three digit combination, we need

ph with an eulerian cycle. We can observe that
W0 arrows out and two arrows in to each vertex

ng them, then prove that! the Theorem 8 there must be a Eulerian circuit
[ he same for any number of digits except that the
Imber of incoming as outgo raph will bec me more and more complex. For the four digits

=0n there will be 8 vertices and 16 edges and so on,

2 We shall use induction for the proof -If n=1, then we
| I8it each vertex of a two vertex graph with an edge
a circular pattern, Notice q _ nce we can obtain a Hamiltonian circuit,

JAsSsSUm true for n=k (for n=k there exist a Hamiltonian circuit

* 514



a part of the circuit and "|
', add to the path connect{
‘cuit on the (k+1) cube,

ONE DAY VISIT TO “THE LITTLE SISTER OF THE POOR”

:olours on opposite faces_
i1 possible colours and thy
sther on each different ¢y h

Department of Political Science
B.A. First Year Honours

ent visit of the students of First Year Honours of the Department of Political Science,
tan_CoIIege to the Little Sisters of the Poor on 25" March 2017 was the continuation

c'Extensmn Activity in collaboratlon with the Department of Social Work, Visva
t published in our Departmental Journal Perception: Vol-VIi: 2016 gave us a

of the last visit.
\shok <ar, Professor, Department of Social Work, Visva Bharati was physically present in
s using the same set of fghe Pro twith the Team of faculty and students of the Third Year (2016) of Shri Shikshayatan

¢ =3 al survey on the inmates of the Little Sisters of the Poor. In the afternoon
ed tofind the two subgrapgess Sarkar :'_ er 'an_. grie_nt_ation lecture on the purpose and preparation of a research

rom |t. For this, we draw f 1S '. LEY| !‘lhey wanted to spend quality time with the young minds, our students
: e time from their busy schedule. Instead of only sharing their sadness

) the expectation and words of the elders and come closer to them this
The visit to the Little Sisters of the Poor on 20.1.16 had helped us to gain

PART - |

iful way of trapping our minds into our thumbs and our experience at the Little
on the March 25, 2017, was a true, gentle message to that. Perhaps one of the

. ments to the power of liveliness comes from the willingness to live. The willingness

 are beautiful, irrespective of what others choose to tell us. That was exactly what
‘__Ir_nade most of the students contemplate that evening. There is so much
ying out for our attention as a whole like racism, political persecution, children
-access to education and so on. The aged people are generally the victims of

isher 19941,
ry', 2018,

53¢




e o sidEy beopie on the 20" of March 20, 2017 whereby the Prinicipal Dr Aditi Dey met all the students and gave
ttachment towards the famjjee 2" 1€ <*

uideline for this programme. The Final round of discussio‘n toolf plac.:et on March 2?, '?(.317
't can be done for these elgg™ .nts were allotted among different committees along with their individual responsibiiities.
'ur encounter with these brjg= s of the Department, Dr. Mandar Mukherjee, Ms. Debolina Mukherjee, Dr. Siuli Mukherjee
'se this reallty. sit gumﬁy'-ito the Little Sisters of the Poor. They interacted with Sister Beatricea and

vas for the first time set y
century. It was inspired by
tion expanded its organizatj
-In Kolkata, its base was sgj
e of the Sister in Charge o
: organisational branch in |y
or the State Government.

itary donation or charity,

dents visited the Little Sisters of the Poor on 25.03.2017 at 3:30 .pm. The team
ne who took them around the vast premises of the Home. She mtrod.uced the
e va us inmates of the Home and gave valuable inputs. The Home is run by
y unteers who take care of 120 aged people, the inmates of the Home.

0SING THE HOME

a close range to our college.

epherdess while she was j
te. When she was 16, she {
25, the young woman beca

worked hard at this physig
1 health issues. Eventually,

eetthe expense of the visit. We have arranged our own conveyance,

PART- Il
yer devoted to the teachROGRAMME
ihe programme was welcomed with loud applauses from the inmates and had active participation
m all the students of the First Year, Department of Political Science. The programme started with
roman who was blind, ;;:1’ tion ceremony with an introductory speech by Kritika Ahuja, followed by a fun session
partment and took her in fEied ‘Passing the Chi “wherein chits were distributed to the inmates, who were asked to do or say
he attic. She soon took in i° Wrtien in the pay e;iﬂ_':heir passionate proclamations about life emphasised the importance of
athy and the act of loving life with all its variations. Recitations by Zarine Mamsa and Debarupa
vas, followed by two dance performances by Amisha Gupta, Suchismita Bhattacharjee and
ane then focused her atte. mm_ ad made way for happy faces amongst the inmates. Laxmi Kumari prepared an
iis beginning arose a rell uLnJuTuItIita g reé_tiqgs card which was gifted to the inmates of the Little Sister of the poor on
the Department. The card was well appreciated. So much $0, that the inmates too raised
Proposals te come up on stage and dance. The most intriguing part about the programme

2d, ¢lothing and money for
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ed this mission for the next fo
in her mission of service to
slish four more homes for gy
t of Leo Dupont (known ag (i
much sought after whene

MO

rced out of her Ieadership_ M
nted Superior General of ffhe
3 her true role as founder,

ed trust in Providence, whi®
12 was born, the House of

ind the Professors had opl
twas held successfully, |
2 proposal for this event
lhe old age home for seek

a medley sung by the students of the entire department. For refreshment PUFEOSS, snacks were
i programme came to an end with an inspiring speech followed by handing over some

ifts which included wall hangers, a card and a candle set to this esteemed institution.
ours of racreation made way for emotionally overwhelming moments and happy faces
W_;{rhates and ‘Yatanites' (students of SSC) of the event.

E

Ag s_-:'Home was well maintained, and one with homely comfort. The ambience was noise

ful. The inmates participate in different kinds of programmes and even their birtﬁda_ys
The old people belonging to different walks and professional backgrounds are satisfied
suffer from depression issues which restrict them from enjoying the occasions.

which made the programme meaningful. The students were divided into several
sby each committee executed their work accordingly, Some of the inmates had
dents to perform a dance, who happily resolved to put up a magnetic
. The students had also made it a point to attend each inmate and spend
1e one to one interaction revealed many relevant issues of the marginalized
a lot of things to say after visiting the old age home. Most of us could
that of their grandparents and could somehow feel attached to them. The
nplation had also realised the meaningfulness of giving time to those we
stories of the elderly people, the students have started to look at life from
derstood the necessity of being happy and sharing a bond of conscious
e of which the meaningfulness of life can be touched. With the ending
sion, students departed from the place by enunciating valedictory to the
them for their blessings and cooperation.

d up our observation with the following realizations.

ndence: Old age is that phase when the aged have completed more than half
g immense responsibilities. It is the time when they expect little love and care
and grand children. It is the time to relax and enjoy the last phase of their life. But
d after being established has forgotten and could not afford to spare little time to
‘parents. As long as one old man is treated with indifference, our lives will be filled with
hame. The thing that we learnt is that we should never sideline our elders because
s who have shaped our life and personality.

neliness: Another lady who was approached by the students kept staring with
yes and talked largely about her son, her paintings, her life and the source of her

ne of our departure hesitantly she expressed,"Okay. | talk a lot. At times | get
the customer care and listen to them.” One of our students looked at her and hugged

ond round of discussion {d

e of @ better tomorrow.




had their own réasons for gopy,
lile some of them were dissatig
‘emembered thejr grand chjlq
inds while interacting still rem i
* We got a chance to interacy
iteresting stories Wwhich wag |

i i difference, a difference
Yol ski n, one person of integrity, can make a ;

. the o 3leldpr?1r:s or worﬁan is tormented, our freedom will fo.rever be‘untrue.
o cr)mnis treated with indifference, our lives will be filled with anguish and
- y-_peil;:st?ms need above all is to know that they are not alone;. that Wwe are not
Seht\e{n their voices are stilled we shall lend them ours, that while their freedom
he quality of our freedom depends on theirs.
. ENT
‘the opportunity to thank-

eiﬁaj; Dr Aditi Dey for ali the necessary support,

The Little Sisters of the Poor for allowing and accommodating us.
ea.

sitor to such a Home. Howagy
welcomed us with their beay
'Ngs and a dance for them, T
mmed to the tune of evergrg
'yous laughs and their toothyg

'Ns and style of the elderi-
1all sized rooms are there ¢
S alarge well decorated dipj

ukherjee and Dr. Siuli Mukherjee for providing editorial support. N
r Mukherjee, Head Of The Department, Ms. Debolina Mukherjee and Dr. Siy)j
' their relentless support towards the
: ' aboditaGanguly,

clors and has a physiotherg a Bhattacherjee and N g

& make arrangements for j ment, who worked hard each day to put up
pel is there where the inm- L] a De

Biswas, Suchismita Bhattacherjee, N
ition purpose. :
'gative as well as the positi
ren could leave thejr pargf
tin sharing memories of th
ir past. lnteracting with the
es. It also helped yg to kn|
hopes in al| aspects but ng
'tmeaning to a new life. Th

organisation of the programme.

the convenors of the First Year Honors
a great show for the inmates.

ari for preparing a hand made greetings card.
ates of the Littie Sisters of the Paor for welc
sludents for their active and whole hearted p

oming and cogperating with us,
articipation,

N ‘One Day Orientation Worksh.

op in collaboration with the Department of Social
. Visva Bharati, Sriniketan on 20.1.

16\ PERCEPTION, Vol .7, 2015-16. (ISSN: 2454

ta, Abhijit, ' Kolkata's Unknown Saint’ The Times of India, October 22, 2009
), Sarah., Aging and the Indian Diaspora; Cosmopoiitan Families in India and Abroad,
na University Press, 2009,

Paul. Jeanne Jugan: Foundress of the Little Sisters of the Poor, Littie Sisters of the
ublished by), 2012,

€ason of Hope: Pra yers and Reflections on aging,

1ess with a pinch of desps
' despair, because it was f
imme but it turned out to
erformance overwhelmin g
ring to us although we ha
s for sending us there sin !
visits in future.
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KOLKATA DUE

OLLUTION
likshayatan College W ¢ : !
*Mic session 201 7-18 _l:e-- nees and avifaunal diversity of some important study areas of Kolkata in last twenty years.
0D OF STUDY: .
i {Gﬁrsl‘:l& based survey: We have done a questionnaire based survey as a ;_:rart of our
'tt:]r‘ft:'encgsdpliy ° signit er project in different areas of Kolkata regarding availability of some selected birds which
short period of time. Nat iR B OLAT AT

yposed to be presentin the checklist but not found during study in last year.
erbodies etc, are essenti B

ing, mobile tower, automyg

isit: Field visit were done in some selected areas. We tried to find out the man made
nand sustenance. But thy

 In our urban environment that has taken place in last twenty years. Observation

of every megacity to fulfi| ey, behavior etc. of some birds Iike_ Whitg Brea§ted Water Hen, Brpnzg: Winged Jacana,
ible initiatives to minimize ijf,fg;a'_tﬁerietg.' were taken into consideration du'rrng the survey. ﬁva:!abuhty of large plants,
', behavior ete, of some ¢ water bodies, high rise bufld‘Ing. rndustry. mobile tower, In!ensrty of automobile exhaust,
' Eater etc. were taken lnﬂon and other harmful mtarferences on _rlmatura! environment of those azaa were
ers during the preparatig ad.The present and past environmental conditions of those areawere compared.

sidering two different g
 field visit in selecteq ar
zed as much as possibl

nalysis: Data generated from questionnaire based survey and field visit were analyzed
g@tandard method of bird watching»~ and compared with the reports of contemporary

e quastidnnaire based survey reflect that some of the resident birds like Common Myna,

Spot ove, Red Vented Bulbul, White Breasted Kingfisher, Black Rumped Flameback, Rose

. rakest, Asi 3 iole, Bl Kite, Oriental Magpie Robin etc. are
2 species composition 1@@3?__ Q,{gp Koel, Black Hooded On_oe ack Ki n ap

. able in all localiies and follow almost uniform abundance pattern apart from seasonal
NS, availability of resourg o i e ;
hanmful i Iy NS i population density.Data generated from questionnaire based survey and field study

- iilimpact on survidh, - summarized in table and pictures as follows:-

wironment implies abry

al resources available

ble I: List of kirds with uniform distribution and abunda
'feports regarding the fa

nce pattern in all localities

l. No, Common Name Scientific Name
ften cause environmen __ ! | Common Myna Acridotheres tristis
* Constant changes __2 | Spotted Dove Streptopelia chinensis
megacity and to provi I Red Vented Bulbul Pycnonotus cafer
» of those changes sir _4__| Whitc Breasted Kingfisher Halcyon smyrnensis
‘ 15 | Black Rumped Flameback Dinopium benghalense
d over the decades s - ;
ment, megacity has 1 =9 —?-95251@_99 Parakeet Psittacula krameri
k= : - 7 | Asian Koel Eudynamys scolopaceus
g serious anthropoge |8 | Black Hoodegd Oriote Oriolus xanthornus
1 of greenery,overioa _ 9 | Black Kite ilvus migrans govinda
Irdyear general stud __18 { Oriental Magpie Robin Copsychus saularis
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rn part of the city obin has become adapted in urban habitat

Picture V: Red vented Bulbul and WMagpie R

mha\floural changes has also been
in zome birds like Rose Ringed
B-Iar:k Hooded Oriole, White Breasted

ion ihat & sharp decrease in abundance of House Sparrow has been observedlet:flterlthe
i mohile iowers is supported in all guestionnaires. Red Whiskered Bulbul is little less
Ve @ot Bulbul but it's rare presence is supported in most of the localities. A decrease in the
Common Kingfisher is reported. Greater Coucal and Rufous Treepie has not been
uah‘tlas for A Iong penod of time. Barbet is very rarely observed in some areas. Tailor

wirban area

like Egret,Cormorarit ¢
uthern part of the city g
as adjacent to East Kolks®
arely observed in a i
| part where a few pollutj
r bodies are still theg

dies.

orvation of Drongo and

acn nuge urbanization and anthropogenic interference on environment, the global
in residential area

\ ngtural vagetation, weather etc. of the city support a richness of avifaunal diversity which is
12 De invesligated out utilizing a single study though all data related to avidiversity were

ey S.; Benion, M.J, (2008). “Recovery from the most profound mass extinction of all time”.
ceadings ofthe Royal Society B: Biological Sciences. 275 (1636); 759-65.
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